Potential chemoprotectant activity of mechanism-based glycosidase inhibitors against ricin toxicity in Chinese hamster ovary and macrophage J774A.1 cell cultures.
The abilities of the triacetylated galacto- and gluco-derivatives of 2-deoxy-2-fluoro-D-pyranosyl fluoride as well as alpha- and beta-N-bromoacetyl-D-galactopyranosylamine to inhibit the cytotoxicity of ricin in vitro in macrophage J774A.1 and Chinese hamster ovary (CHO) cell lines were determined. Leakage of lactate dehydrogenase (LDH) and aspartate aminotransferase (AST) from the cells into the culture media were used as indicators of ricin cytotoxicity. The potential chemoprotectants were used in concentrations ranging from 10(-8) to 10(-4) g ml-1. Of the four potential mechanism-based, site-specific glycosidase inhibitors that were tested, 3,4,6-tri-O-acetyl-2-deoxy-2-fluoro- beta-D-glucopyranosyl fluoride exhibited the greatest chemoprotectant activity. The ricin-induced LDH release was inhibited in a concentration-dependent manner by this compound, with the LDH leakage returning to control values in the presence of the highest concentration of this chemoprotectant in both cell cultures when given 4 h prior to ricin. This compound exhibited a small but significant inhibition of AST release from both cell cultures when given simultaneously with ricin. 3,4,6-Tri-O-acetyl-2-deoxy-2-fluoro-beta-D-galactopyranosyl fluoride exhibited a small but significant chemoprotective effect only at the highest concentration in both cell cultures when given simultaneously with ricin. Both the alpha- and beta-isomers of N-bromoacetyl-D-galactopyranosylamine exhibited activity against ricin toxicity in the CHO cell line, with the beta-isomer exhibiting greatest activity. The beta-isomer exhibited greater cytotoxicity in the absence of ricin, as demonstrated by the release of both enzymes from the cultured CHO cells. Further studies will be required to assess the utility of these compounds as chemoprotectants against ricin toxicity in vivo.